IL-6 mediated activation of STAT3 bypasses Janus kinases in terminally differentiated B lineage cells.
Cytokine signaling generally occurs through receptors lacking tyrosine kinase activity. Aggregation of receptors leads to activation of receptor associated Janus kinases (Jaks) which in turn phosphorylate members of a family of transcription factors (STATs) that translocate to the nucleus and regulate gene expression. In the case of Interleukin-6 (IL-6), the consensus for signaling in B lineage cells has been that Jak1, Jak2 and Tyk2 are all phosphorylated upon ligand binding and participate in activation of downstream elements, in particular STAT3. In other cell types, Jak1 has been demonstrated to be absolutely required for IL-6 mediated activation of STAT3. In the present studies, we have identified a series of end stage B cell (plasma cell) lines that fail to express Jak1, but phosphorylate STAT3 in response to IL-6. No evidence was found for a requirement of other Jak family members in the activation of STAT3. STAT3 tyrosine phosphorylation was inhibited in a dose dependent manner by the MEK inhibitor U0126, but not by inhibitors of PI-3K or Src kinases. Moreover, STAT3 phosphorylation was similarly inhibited in lines expressing Jak1 wherein Jak1 was phosphorylated upon IL-6 stimulation and Jak1 phosphorylation was not inhibited by U0126. These results indicate that the MAPK pathway plays a critical role in IL-6 mediated tyrosine phosphorylation of STAT3 and suggests that Jak kinases may not be required in this cascade. Thus, it may be important to re-evaluate the role of Jak kinases in other cytokine signaling pathways as well.